The concept of an objective (frameo Iindifferent) stress rate is introduced. The behavior of several objective stress rates in a material undergoing simple extension is discussed. The response of a hypoelastic material in simple shear, in both the elastic and elastic/plastic regimes, is evaluated, and it is concluded that for materials with low yield strength, such as metals and geologic materials, use of the Jaumann stress rate is justified. I 
In this case of rigid body motion, the quantity
actually is = 0; here W is the spin tensor:
The quantity j is called the Jaumann stress rate, and is one of an infinite family of stress rates which satisfy the principle of where C is the elastic constitutive tensor and D P the plastic strain rate.
Stress rates which are closely related to the Jaumann rate and which have appeared in the literature are the Cotter-Rivlin rate:
the Oldroyd rate:
-( D) (7)
and the Truesdell rate:
These rates are defined in terms of tensor quantities evaluated in the current material configuration (one point tensors), and are easy to incorporate in either an Eulerian or Lagrangian computer code. An objective stress rate which is gaining popularity in Lagrangian codes is the Green-Naghdi rate:
.4. A comparison between the shear stress on a hypo-elastic material in a simple, rectilinear shear using the Green-Naghdi and the Jaiumann stress rates. 
For the case (a -1)(a * 1) > 0 the solution is
and for the case (a -1)(a + 1) ( 0 the solution is
In all cases, O33 = 0. All of the above solutions (22-24) have terms which are exponentially growing, sinusoidal (non-monotonic) or of order t 2 , all of which seem physically unreasonable.
However, the departure from "reasonable" behavior in those solutions occurs only after the deformation is very large, i.e., after the shear strain becomes of order unity. For metals and geologic mate-.', rials, plastic failure occurs long before this point, so it is useful to investigate this problem in an elastic-plastic context. Suppose the governing equations are the above in the elastic regime, with the _-Jaumann stress rate, and, in the plastic regime, the associated flow These results indicate that for real materials with Y < <, the L Jaumann stress rate should be adequate. 
